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Anatomy on leaf cross sections of
Begonia from Yunnan, China
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( 1. Kunming Institute of Botany, The Chinese Academy of Sciences, Kunming 650204,
China; 2. Toyama Botanical Garden, Toyama 939-2713, Japan )

Abstract; The characters of transverse anatomic leaf structures of thirty species of Begonia L. mainly from Yunnan
were studied by paraffin method for the first time, The results were as follows: The leaves of studied Begonia species
possessed typical characters of shady plant leaves with thin leaves, cross section to be bifacial leaves, differentiation of
the palisade tissue and spongy tissue but the palisade tissue to be not flourishing to make up less proportion of the
mesophyll tissue. Most epidermis was single. The epidermal hairs composed of multiplayer cells. The stomata were
distributed mainly over lower epidermis and stomatic nest was big and the ventilating tissue was utmost flourishing.
The keratinous form of epidermal cell was varied(even incrassate, tubercular,}amellar,and so on). The elliptical and
spherical chloroplast was distributed mainly over palisade tissue in the mesophyll tissue. The characters of the ana-
tomic leaf constitutions of thirty species showed incomplete unanimity between sections of Begonia but showed com-
plete unanimity among the same stem types in different species; The characters of tissue of leaf cross section were
horny layer more thin,less proportion of palisade tissue to mesophlly tissue on the rhizomatous and erect stemmed
Begonia,which plants adapted to a weak light and hygrophytic environment, but it was horny layer more thick, big

proportion of palisade tissue to mesophlly tissue on the corm Begonia, which plants adapted to a strong light and a lit-
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tle xerophytic environment.
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K8 3 /B (Begonia L. )Y 2FRL) 2000 F(H
AT = P4 ,1980,2003), F E 150 KR (B
% ,1999;Shui %,2002) .=/ O AR KA 104 Ff
(BLER%,1999; & = %,2000) . sRER 22T
HEKERBHEYEASRERI LR BAIERE.F
GREASS RN EBLAEELD RS EMHS MR
B, EZEMFREIMRS, BB TN R 8 F5
MIERIEE IR ENRIEZ— AN AERBIEN
AERE BTFHRBRRENTAREAY A SE
NMigFEERESHENER, MZEKEXEBRHEY
MMETERR BLFEEEH . A€W, RER
BN ENE. EEKEEREYNTIFYMLTE
B, X AR R R AESRENES UR
MHEEMHFHEREINFESEREFRARRER

(ZEE%,2001,2005; BALRIEE,2001),
1 #HBEEF=®

1.1 #8

KAM 0 FKEBREBREY .26 I BEH
AR AR AR TR B AT B, R 4 Fh(B. ma-
soniana. B. cylindrica, B. wilsonii, B. grandis) 4}
BEIESE. W AEE. SRR ERYED
EKEERIFRZEAREOEE, XBRMEQETT
TR BEEY KT A (sections) B FZEHIE
DAY ERKBAMKEESLEBEGE D, BT
RF&VBERSH LM E— 53X bkiE 1/2 B4
0.5 cm’ MEIHE. XWTF2004F4AFE6 AR

R1 RBREHAAVERARESR

Table 1 Characters of transverse anatomic constitutions of Begonia
] RET . W5 BRAE
w9 WK REARMMER g BRERE  mmps MRLE R
No. Species P Epidermal be Palisade Spongy Idioblasts
structure . of cutin . .
hairs tissue tissue
1 BEMNBROEH BERE.EK KFE HABEE FRERB.BER 1EMAKE®# BAREB.KH SHHHK
B. pseudodryadis (8) . EF ERE T ¥ SE R B A H N
2 EHBEH BEREC~3R).K £F ¥R AR 1~4 2R BERE.KHE XL
B. masoniana FERF EHEREH ERBRERE B.ERER B AH N
IEERIE
3 QBRI BREKFEKEE. £¥4K HHKE AR 1RGKA#SE HEE.ER KR
B. obsolescens R TR BRER AR A H
4 HERBKIGHE MERE KB . EFE. XBER bfenh: JL8 1E4éEE BREBE.KHE KR
B. crassirostris 70 B BRI 4 40 ) 12154
5 HEILKER BREKREERKAFE 45 HAKR.E FRER AR 1RORESYE BEREB.HE 540K
B. coptidr-montana BRI K T i
6 EHHEREHE BEE KRFR.EFE 4580 BB AR BFREREFHE— X2 B HE kR
B. gulingingensis AN B B HES ERBRERE RBAKR.ASE E.ERE
7 OEEKEE BEE.KFE.ERR KR WHBE AR 1BARSER BERE.ZK KR
B. labordei E2§i 2 R REL
8 Bk BREKFE.EFE  3F4R%KR HYEE AR O1RARAEE KHEREB.AE XA
B. grandis [ TR ARER BRI ARHM
9 REBEHE BREFEBRE K 3~45488, HYHUE 1 B sEsE KWEE. B Xi
B. acutitepala Vi AR K BRIZ ARHL
10 Wk HREKFTE HE HEEE HEEE ER 1~2BalRsd BARE.KEH SRAK
B. wangii =i B B3
11 e BREKFEKEE 654K HEBE. AR 12OKRHEE BERE.AH XA
B. ruboides R BRER ]
12 REBKBEH wREEFERKFE., 2~4F340K ¥oaE. AR 12AK.EH BEREME XL
B. muliensis BRI RESRER WH2EHE. EKHERE
ki
13 HERKEE BEREEGRBR.RE. K XL HoaEERR 1~2R2aRE B®RE. XM KL
B. cylindrica B FE.(B) T wE MEEES 0
14 — gk 5 BRERKKFEE XHEES HEaME. RR 12ABRERE WMAE.EAR KR
B. wilsonii 034 ERBRERE ¥ . AHL
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g1
RET ] WEAR RS
S % REABRARER R BRERS  mwwms GRES  R4K
No. Species proerma Epidermal § pt' Palisade Spongy Idioblasts
structure hairs ot eutin tissue tissue
15 FTEKGE BEE. KBRS 1~374K BAHE AR 1B4K.8E. KHEEE.E S54K
B. henryi REIMREER R F2SiN
16 /hepdkig s BREEFEKFE. 3548 WAOME. RR 1E29K.58 BERE.K#H XL
B. parvula big23i EREBREE HE.AEE B & F
17 gk HREEFERM 3 BB AR 1BaRERE. ERB.HE SA48
B. handelii i ShiETE i
18 JERERK MG EHEECE).EX E 1~-274Kk HOK¥ERAR 1294K05%.2 HRE.KH KR
B. silletensis FEKFEE | Bahi ;52
19 ARKERE BREKFEEKEE XA BB AR 12AKTH,2 HEE.KHE KL
B. tetragona REJRER =i B 7% B &R
20 EWEkEE HER,KFE.EFE X% BEHMERR 1 B4aksEE BERBE.AM KA
B. acetosella G5l iR Ji(]
21 ZEKERE BER EFE ARE. 274K BB AR 1B4EHEE BHEREB. AR (R
B. polytricha K HE ®EiR ]
22 KEKERE BEE, FEFE.EKFE 2~3714 BHIH¥E. AR 124REERE ERE.HE SR4AK
B. villi folia %) KERREERE BEHHEE FEA R
23 HAKERE BREKEEKFE. X% BB FR 1R24KEASEE BERRZL SRHEK
B. lacerata £ R BRER KR
24 TEn R BRERKFE.EFE. 2740REE BHAHE AR 1B24REASEE #HEEZ.ER XL
B. cathayana ERIERE K KB RERRER B KFH
25 'BICHKER BEREKFE.EFE. 374K BHMBE. RFR 1B4RaAER BERB.KEZ R4k
B. mengtzeana biig:2 §i7 FEEERER TR W gL
26 e KGR BRE.EFEKTE XBEE BHOME. AR 1B4RERSE KHEAEB.EH S4ak
B. psilophylla B HEHERERE BHEE HIE DR L2
27 Bk BREKRHWEFH. 2~3F4, HAMEBE AR UH2RHE, HREBRE KL
B. versicolor R 2R ZEHER REBREE SEHSE.HE N
Bx ®
28 FEulEk i wERE,EFEKFE. 454K BB AR 1R24RESEE KHEE.E SH4K
B. hemsleyana € &% (B mEHETD XEBRER BRI R
29 LIPERk BEE.EXR KFE 2~374Kk BHIRE AR 1BRBETH.2 KHERAEZ.EH R4k
B. rubropunctata (B) . EFF XEBREE BABREE.4 =RE
L3517
30 LBk REEKFTEFE. AFlEK BHAREAR I RAKESE HERB.EE KL
B. balansana EHhE Zik i

1~3 R B A (sect. Coelocentrum) , 4 ~12 X BK ¥ 3¢ 4 (sect. Begonia) , 13~ 16 Jy BB (sect. Reichenheimia) , 17~ 20 %y P4 28 4 (sect.
Sphenanthera) ,21~29 H3 % 4 (sect. Platycentrum) ,30 } £ 4 (sect. Pleiothece) ; L R PRI A REH AH 44, BAXARRIK., HHGEBR

B MR 8E.

AE WP REYEETT.
1.2 5iE

RAERAGET A%, A FAA BE, B, E
TERKES. aBaE R . BB REEY
A 15 pm, —HEFBRMESHRE ZERLES R
G RRREERE 2.5~3 min, EP K EKIEE
MEPEREIHIYE 20 s F30s, WEHNE
EXAFEMETHE. RABRKRREATELR. &
YMEHBEABAZHZE 10 min—>_"F % 10 min—
ZHE:99.5% Zm=1":1BE]>99.5% M5
min—>99. 5% Z 8 5 min—>70% Z # 5 min—>1% H
HREIE Y —>99. 5% 2B 5 min—~_H % ¢ 99.5%

ZFE=1:1BE—>_"F% 10 min—>_"§ % 10 min
) e A

2 B HBHAEMRAELER

2.1 RERHIMERHE

2.1l A5 EREH ZBERKEEREYHH A
PE e REM BB A BEY T RS,
RM# . HAARAMEEHRGEE AN FE
LML B PR R, FLTF ERT B
K BLALRERE . ALK ARNER
M:6,8),HGEHEL K.
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21.2 A4 (DERE . LREBFEWEHAR B, ERVUEEARERE/NTREKE, DML
BRARBIBHEERE TR I~2EHARER,. HJOBEATHRAKE, SHBPRIAMAEHE
BROEKARLEH(EMM:6,8) ., REMMAK., & D 5FPR A8 IR AT ILAH M 4E, RS
ERRIY EFE KER . REABARANER Lo,

B I ramsmse, Bl m mm X 2005 2. /MFKIESE, RXRREZ X 2005 3, BRUF 3L, 5 5 ML A R AL X 200; 4. RBHK
WA M <200 5. — S MBI, BANRERARE X200; 6. RBKIGRE, AIHEW X200; 7. K BAMEE, SIL X 200; 8. .0
RGBS B MR X 2005 9. 0BG 5, B4 SR (BK) X 400,

Plate T 1. Begonia rubropunctata , epidermal cell of vertical arrangement X 200; 2. B. parvula flourishing cuticular layer X 200; 3. B. grandis,
cuticularized epidermal cell X 200; 4, B. acutitepala, columnar palisade cell X 200; §. B. wilsonii, flourishing epidermis and horny layer X 200; 6. B.
henryi, tissue structure X 200; 7. B. muliensis,stomata X 200; 8. B, labordei, horny layer of even incrassate X 200; 9, B. labordei, vascular bundle
(lateral vein) X400,

OOTRE:TREZH—-BEARAR HAH HSWAERD 6. TREARB ERZRARD. £
FRERE TR 1~2 BAREN BANEKHER IRFE KHIE . EFRRBAERAAN. <A
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BAR T 1 omsgskdest, A MR MM RSIL X200; 2. 838 LAk IE 3L, BFIMM L RE B X 1005 3. AR, HALHE K REE
M B X 2005 4. TREKIERE, ARLEH <200; 5. FEKER, TREESLEBMREEN AR <200; 6. KEKGRE BREROMAHE X
200;7. 3 HAKG R A X 200; 8. FEFHRKIESE, AT RAE X100; 9. iRk S, AR M X 200, 10. FmBKIE 5, A RERVA K
X200; 11 'BHEAkME S, LT E XM X 2005 12. B 5, #pFLIA X 1000,

Plate T 1. B. crassirostris,cuticularized epidermal cell and stomata X 200; 2. B. coptidi-montana » upper epidermal hair of multilaminar cell X
100; 3. B. tetragona, tissue structure and cutin of lamellar process X 200; 4. B. acetosella, tissue structure X 200; 5. B. polytricha,stomata of lower
epidermis and cutin of tubercular process X200; 6. B. villifolia, cutin of tubercular process X 200; 7. B. lacerata,cutin X 200; 8. B. cathayana,
lower epidermal hair of multilaminar cells X 100; 9. B. bulansana, tissue structure X 200; 10. B. hemsleyana,cutin of lamellar process X 200; 11.

B. mengtzeana,cutin and stomatic nest X200; 12. B, mengtzeana,cystolith X1 000,

JLESHFTRE, EBE YT E AR 100~200um
BN, ERMEAE T RERFHE 2~3 KD
ARESERHSFLERT :4,6,7; B :6,9;
F R :6,7,10),

) A FRIE 0 Jr 3R Bz 40 B 9 P BE = 38 A 1k (B
RT3, BB HAMARAERT:1,6,10),

HEREARBES AREE A EER]T .
2,4,5,8) M4ffuBE A REE(EMRD :3,10,11) 0
ARNEREEEMRD :5,6,7; BMIM:3,4,7,9,
ID=MES. BP9 ERILFRALTEERE,
FREBMBREEE E TREHATL,
(DREEB - REWBBRBLE, BYHE RIE,
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BRI 1. fBsiot- Bk , 50 42 0 1 40 L BE SO M5 8 B M 4 S A TS 265 B HES X 1004 20 SRR BRI 3L, B R IR 4 I X 2005 3, d KB Bk
WL RRMFB R R 5 WAL E X200; 4. DRI, KIXM I P44 X 10055, M BKIG 3, 32 HH T R AT B R X100: 6. R
BRI R, RIK MK 41 BRSO s AL UM X 100; 7. L A0B 5 BRSSRIA BT X200, 8. BRI 3, ZHMT RES X 100; 9. M
BRHRE RUR SO M MK X 2005 10. 45 G EKMFR, BFIMM T LB X100 11, MRS 3 BUR M R RALT % X 2005 12 R ERER, &
g <1000,

Plate [l 1. B. pseudodryadis, morpha and arrangement of cell of palisade tissue between green leaf and silvery mottling leaf X 100; 2. B. masoni-

anaymultilaminar palisade cell X 200; 3. B. gulingingensis, warty cutin and separation of upper epidermis and mesophyll tissue X 200; 4. B. wungii,
flourishing mesophyll tissue X 100; 5. B. ruboides, vascular bundle of lower epidermis X 100; 6. B. cylindrica,aqueous tissue and cornified cell of
spiral marking X 100; 7. B. handelii, warty cutin X 200; 8. B. silletensis,lower epidermal hair of multilaminar cell X 100; 9. B. psilophylla, cutin
of tubercular process X 200; 10. B. versicolor, lower epidermal hair of multilaminar cell X 100; 11. B. obsolescens, warty cutin and substomatic cham-
ber X 200; 12. B. gulingingensis,tracheid X1 000,

HHARRIE URER AKNOEE, TREMEE S0 BMEARREE, ZH—ZHARAR.
BEFEERYHSEZARILARMARERIT:2, 2BUL.ARBREGEEE.HERZHEE.
8; BRI :8,10), RIE BN HEZ B Ak s 8 4 A SRR B &, i
2.1.3°t Ay MAASAEMEAAMERAR SEARAR ARPRERRE . KHERE . EX
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REDFEEHRAAN, HeFI B . THIKILEALT
BHRAGERKHARE X (ER T 8 EMO-11; B
Mm:11),
MEEEESHEMEARMBRHAR S, £
REMEASAHBRN REARERATL, BEZS.
AMEK, BWHERIE (BRI :9,12),
2.1, 4 8% % KEEBHEYHT HE R ET
FUAHEE A ERSE S~7Q0 K EK, £
Bk 18] X — P 43 450 T8 40 Bk 4 B 4R ) Bk 8 Bk 4
T RZ A . AAEEESr B 4E 8 3R (G Bk L H
T LB — R 4 B 4 B ROE UORLH: B9 R B 5 T ek R 9%
REELTERA MR TREFREE UK EREAE,
B EEEEEERN:5) . TR HERAR
R B R, R AR KRR A
GIELCWERT . ERMBERYITBREBERR
KRR AR B, AR R SCR (BRI -
12), G ERPTEHEREE, (AR5 . BE
M Bk B 28 8 40 435, 4 B TR 4 B TR O 1] 4L 3
KIETrAPERDT:6;ERRM:6).
22 BTHHANHERNENES S
KEXREYE THSEWAR L EELUTF
B G R A R A 4R 48 30 ARt A Y E MR FI S5 R KR
W HAHEHWERT 6 L8 (section) FH L,
HABMHERE T LE—BMBHSEWRT, LK K
B RESEKHAEEE, SREXREHRNBEAH
BEMAMNBEERS, 1999, hFEELM AHH
HRERE REKH R R A —3HEE
HEAthHwRAR 2HRE/FSERAERE, M
FHBRNSHFESERES SR ER, T
SRR BEREE D KEXERHAYNEE
SERMNFEUZNESHFLEARBHER =T
#h4x,1980,2003) , RIBEK G E B HEYZNBSRTE
MAESENERRER A EHSIRREET
X BRE=ZKEBR(EF=%,2005), 7 30 ffnet
FREVERNEWERRE Hx 2R 34
KA, FRBNE LAEM — B SRR

3 i

3.1 ARAMEF RN RE S HREKIE
KEEREYHREE ESHEERER.F

B OURSES B MR S AE# TR 02K, B

ELERX oM SR . ERNEY, ¥TFESE

ARA 4 ESHERE L ERBEHOERE KA
RAMMBEN —EESHRENENERTNEH,
AR ERERE ST RRBAREE .

R EMKFRGET TEM . XF K
¥ oAETFIUBEAKERARAN HAELD; — &1L
BREEEMNRE SR B, E A T a R
WAL ER L REMKEESTEZEAE TN
WO F#H.ATILWAKFEA L., BREKGEMANK
KBRS E BRI B, EEgEEK
EILA AR ERATHRE ARKEEEETFAK
HiE, BTFRENERKTE, XLMHERRE RS
WREE., P KEE ERIEEMERKEGE
REI~2EZHEARABRMEKARGEE,
1987; Arthur %, 1951 ; Metcalfe %, 1979), ifif B 40
JfaAR K % m) HEF (B AR I < 6,8) 5 R B RTBk 1 2
ORKBEM—SMKEENREB G —ZHEN
BOBHEBEKTE B . 2RHHF(ERT 1,5,
RIKHREABRMEKARRI I H 5HE /AN
BHENRA. E—ERE ORI mo T RNA
REK 57808 I E VLR BF ILRE R A SR
YER (B 77 B 48, 1991) . T H, 30 FEk i B HEY
MR R EA RS LR SR, BRES R
REF—FFEAR B AL AL BEAHYTEAA
AEWRE. T—Z LR,

32 BTASENSRKBERA-SRATR

0 MEKEEBEYH R B EEN KB
BOABTHKEBERN 6 NRESRA. MY
HHAEHRIMNBLREREN . KEEBRTE L
KHANMFE A T2 —B AR T &1 AR, it
XAl RESRABERAEE. At BT ESH
kE SIAWKRDNESEHEEER . ERYET
R E AT 100~200 pm MTEE A, B KRR 2689 B 77
BEPIHE 2~3 MK, RA BES M HIRE,
KAWL HHBDRFN ZERKEXBEHEY R
THERWEH 4 K RE —F K E, Metcalfe &
(1979) . BF (% (2002) F1 Boghden £ (1972) & 7 3&
HKEEBREYSILER S A REERILH B ER
FAVDMEEKEEBHYM ER R EBHIITH
FRENERR AR RSO H .M FoEKE
ERSAERSTBRENERTHSLERNME
FERE FAUVERGE MR ERAVEHATHW
BRI 5 XIRE.
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33EES A XM PHEN —BHETERLELEHN
RRERBMET ELMYHLFESA TS
MAN EES ERERET, A TRER . BEEN
B IR, UM ERER I TERE
W, HPRREXBMEASERERNALES . ER
F KB SR, B R BMREERKEK
S B&, AT EOLIREE IR B BERS R - AT IR AR B
HENEBEFEE,2000);BREMERIDME
SEERMDERMpEY T A B EHHAAEHRA
HREAWBEFI R . KIRERE . REKAME
SAAREE HY T E . RREMLRH . B E
MELRREMEKEE. MEARSBITRAR
EER BN, RREMEFH L 1/4. 4. HLE
MER /4, BBREESS HERER . BHETE, HF)
Fits. 2FH0LE I8 4 I3 (Bone %,1985; Lee %,
1990) % 15 B 1 %5 55 1 8 B 45t R 1E .
RERMMHIEXFESAToEHPATME
B REAETFTEHEREEHARE . KEHAKE L,
HRREMEVELXERKRAFEN LI ERRAE BE
MBEMEKOLEIERE. HMEEMHLRALRE
HEHE RRE BN ARESRRELBME L
ERBPHM LML BEE MEARLIHHALEE
B9 1/3.2, b B B H 3R B9 26 K, WA 4 45 40 1 b A
e HSEE . BERSEELREMABEX
R R, 8 & B 8§ & F 4% (Esau, 1977) fE R
B (Lee % ,1990) B R AR B (BRR 1) .
3.4 HEMHERBYIMEREESEY
KEBEXREY idFMERFHX., S8k
BEREHYFESATHS . AER. EHELE
B BRI A R K 4 A AL P AR AT 4 b
K. REEKERF ERAFFEEEATHKT . BERER
. BEHBAER SR .BE. L EEXRNREP.
At B EM ARG R AR ERE,
WMEHAAR R RAKRSERAHT EEEE. &
RAERRMBEHEPRAEN Zk, HREK., BEES
H—RAEAR. AREE, ERAREEFE B
[ #0 R BRIE , 1T EL &R R R 72 BE R A0 Ty X b gt
BB HMERHE, TREA M FHALE KSHEER
WA, SRS EBEYET L. BEBNFE T &
KEAFTFRAE —FHE X (Boghden %,1972; i 77 Bt
F,19D AR HE B HEARE.

SE M
BRZERT. 1009, REEMEGE 52 ) (M. Jm R

ARt 126—127

BEH. 1987, M¥(M]. B2, L . REHF LKL 48
—52

BT ES AR EEAE OB fR. 1991 MY (DOHIM] XHE:-HEH
B &R 155—161,167—168

BASXT=THE. 1980, X =T[M] RE:RXEHNK
#.104—105

BA~RI=T7THE. 2003 RIT=THBIM] HE #AXEH
Jeit.177—179

Arthur | Eames, Laurence H Macdaniels. 1951. Introduction to
Plant Anatomy ( second) [M]. New York: McGraw-Hill Book
Company Inc,383—388

Boghden K S,Barkley F A. 1972, Stomatal pattems in the genus
Begonia[ J]. Phytologia,23:327—333

Bone RE, Lee D,Norman JM. 1985, Epidermal cells functioning as
lenses in leaves of tropical rain-forest shade plants[J]. Applied
Optics 1241 408—1 412

Esau K. 1977. Anatomy of Seed Plants{ M]. New York:John Wi-
ley and Sons Press:351—372

Guan KY (B FF 2), Li JX(FERF), Li HZ(FEEHE). 2005,
Summarization of Begonia resources from Yunnan Province (%
BHHREEBEYRBEEEMFROL]. Aca Horr Sin (B %
#),32(1),74—78

Guan KYCEFF =), Tian DK(H AL HL). 2000, Three new species
of Begonia from Yunnan (ZH K EHEB =% #)[J]. Acta Bot
Yunnan( ZRIEYBIR),22(2) . 129134

Lee DW,Bone RA, Tersis S,et al. 1990. Correlates of leaf optical
properties in tropical forest sun and extreme-shade plants[ ]].
Am J:Bot,77:370—380

LiJX (F% %), Guan KY(BFF %), Li HZ(FEE ). 2005,
Regulatory effects of humidity on plant growth phase in Begonea
versicolor RN G\ HEMBEKNBETER ] Guiha-
ia(J"FIHEH) ,25(2) :161—163

Li JX(ZZER %) ,Guan KYCEFFZ),Li ZI(FEFHRE) ,eral. 2001,
A preliminary studies on resistance breeding of Begonia($k ¥ %
HHEBTHFBE)]. Acta Bot Yunnan (ZES PR ,23(4)
509—514

Metcalfe C R,Chalk L. 1979. Anatomy of The Dicotyledons[ M].
London; Oxford University Press,691—695

Shui YM, Cheng IP, et al. 2002. Synopsis of the Chinese species of
Begonia(Begoniaceae) with a reappraisal of sectional delimination
[J]. Bot Bull Acad Sin,43,313—327

Shui YM(# ER), Huang SH(E E4). 1999. Notes on the ge-
nus Begonia from Yunnan(ZEH&EEBHEY/DNEI]]. Acta
Bot Yunnan (PR ,21(1).11-23

Shui YM(B EE),Li QR(ZFEFE), Huang SHCE Z4). 1999,
Observation of leaf epidermis and its hair of Begonia from Yun-
nn(ZEREEBHEEREENBBEERE[]]. A
Bot Yunnan (7 EHEYIHIR) »21(3) :309—316

Tian DKCEHA#) , Guan KY(BF =) ,Guo RX(CHH B ) et al.
2001. Propagation and cultivation of Begonia versicolor (35 8%k
WENEEBRIE ). Guihaia(T-F Y ,21(4) ;375380

Tang MUES) , Hu YX(H#EE), Lin JX(A S E),etal. 2002,
Developmental mechanism and distribution pattern of stomatal
clusters in Begonia peltati folia (G KB HET BEKILEN
REERSH# R[], Acta Bot Sin V) #3R) ,44(4) . 384—
390


http://www.cqvip.com

